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START THE CONTRAST- I MPROVEMENT PROCESS 



SI 



CALCULATE THE MAXIMUM PIXEL VALUE VMAX (RX, GX, BX) AND 
MINIMUM PIXEL VALUE VMIN (RN, GN, BN) FOR THE INPUT IMAGE 



CALCULATE THE WEIGHTED-AVERAGE VALUE VAPIJ (AR(I, J), 
AG(I, J). AB(I, J)) FOR THE PIXEL VALUES IN THE AREA 
SURROUNDING THE OBJECT PIXEL PIJ 
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VPIJ (R(l, J), G(l, J), B(l. J)) OF THE PIXEL PIJ AND 
THE WEIGHTED-AVERAGE VALUE VAPIJ 
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VALUE OF THE PIXEL PIJ OF THE ENHANCED IMAGE 
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START THE IMAGE-COMBINATION PROCESS 
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START THE CONTRAST- I MPROVEMENT PROCESS 
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CALCULATE THE AVERAGE VALUE VAR (ARR, ARG, ARB) AND 
THE STANDARD DEVIATION VDR (DRR, ORG, DRB) OF THE 
IMPROVEMENT AMOUNT VRPIJ 



SET THE MINIMUM VALUE EM IN AND MAXIMUM VALUE EMAX 
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START THE CONTRAST- IMPROVEMENT PROCESS 



CONVERT THE VALUE VPN (R(l, J), G(l, J), B(l, J)) OF EACH 
PIXEL IN THE INPUT IMAGE TO LIGHTNESS L(l, J), AND HUES A*(l, 
J), B*(l, J). ALSO, STORE THE HUES A*(l, J), B*(l, J) 
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DRL OF THE IMPROVEMENT AMOUNT RL(I, J) FOR THE LIGHTNESS 
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SET THE MINIMUM VALUE EM IN AND MAXIMUM VALUE EMAX FROM THE 
DISTRIBUTION OF THE IMPROVEMENT AMOUNT RL(I, J) FOR THE LIGHTNESS 



USE THE MINIMUM VALUE EM IN AND MAXIMUM VALUE EMAX TO 
CONVERT THE IMPROVEMENT AMOUNT RL(I, J) FOR THE 
LIGHTNESS TO A VALUE WITHIN THE RANGE 0 TO 1.0 
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SET THE CONVERSION VALUE AS THE ADJUSTED LIGHTNESS FOR THE 
PIXEL PI J WHILE KEEPING THE VALUE WITHIN THE MAXIMUM LIGHTNESS 
LX AND MINIMUM LIGHTNESS LN IN THE INPUT IMAGE 
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OBJECT PIXEL PIJ IN THE ENHANCED IMAGE USING THE ADJUSTED 
LIGHTNESS RL(l, J) AND STORED HUES A*(l, J), B*(l, J) 
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CONVERT THE VALUE VPIJ (R(l, J), G(l, J), B(l, J)) OF EACH PIXEL IN 
THE INPUT IMAGE TO LIGHTNESS L(l, J), AND HUES A*(l, J), B*(l, J). 
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VALUE WITHIN THE MAXIMUM COMPONENT VALUE VMAX AND THE 
MINIMUM COMPONENT VALUE VMIN OF THE INPUT IMAGE 
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START THE CONTRAST- IMPROVEMENT PROCESS 



CALCULATE THE MAXIMUM PIXEL VALUE VMAX (RX, GX, BX) AND 
MINIMUM PIXEL VALUE VMIN (RN, GN, BN) FOR THE INPUT IMAGE 
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CALCULATE THE WEIGHTED-AVERAGE VALUE VAPIJ (AR(I, J), 
AG(I, J), AB(I. J)) FOR THE PIXEL VALUES IN THE AREA 
SURROUNDING THE OBJECT PIXEL PIJ 
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INITIALIZE THE POSITION OF THE OBJECT PIXEL PIJ 



± 
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10/500597 




10/500597 



45/68 



o 



I 



GO 



O 

or ZD 



CO 

«: 



I 



—I 
LJJ ID 

or <L> 

Q£ I 

<=> <a: 

<L> CD 



CD 



L 





1 

>- 






1— 










1— 


CO 




<c 








LU 




1 


Q 






1 




o 




CD 




O 










CD 


1— 


O 


UJ 






o:: 


_j 




a:: 


ZD 


OO 




CD 




CD 


-J 






<t: 






CD 





o 



10/500597 



46/68 



FIG. 46 



GENERATION OF THE ENHANCED IMAGE 
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INITIALIZE THE POSITION OF THE OBJECT PIXEL PIJ 



KEEP THE BRIGHTNESS OF THE PIXELS IN THE SURROUNDING 
AREA WITH THE UPPER AND LOWER LIMITS 
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CALCULATE THE AVERAGE VALUE OF THE BRIGHTNESS OF THE 
PIXEL VALUES IN THE AREA SURROUNDING THE OBJECT PIXEL 



CALCULATE THE IMPROVEMENT AMOUNT VRPIJ 
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CALCULATE THE AVERAGE VALUE VAR(ARR, ARC, ARB) AND STANDARD 
DEVIATION VDR(DRR, DRG, DRB) OF THE IMPROVEMENT AMOUNTS VRPIJ 



SET THE MINIMUM VALUE EM IN AND MAXIMUM VALUE EMAX 
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CONVERT EACH OF THE COMPONENTS OF THE IMPROVEMENT 
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MAXIMUM COMPONENT VALUE VMAX(RX, GX, BX) AND MINIMUM 
COMPONENT VALUE VMIN(RN, GN, BN) IN THE INPUT IMAGE 




END GENERATION OF THE ENHANCED IMAGE ^ 
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CALCULATE THE AVERAGE VALUE OF THE PIXELS IN 
THE AREA SURROUNDING THE OBJECT PIXELS 
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FIND THE VALUE OF THE PIXEL PIJ IN THE ENHANCED IMAGE FROM 
THE CONVERSION AMOUNT BASED ON THE SELECTION-STANDARD VALUE 




END THE GENERATION OF THE ENHANCED IMAGE ^ 
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FIG. 58 



GENERATION OF THE ENHANCED IMAGE 



INITIALIZE THE POSITION OF THE OBJECT PIXEL PIJ 



SELECT COMPARISON PIXELS FROM THE AREA 
THAT SURROUNDS PIXEL PIJ 



CALCULATE THE AVERAGE VALUE OF THE PIXELS IN THE 
AREA SURROUNDING THE OBJECT PIXEL 



CALCULATE THE CORRECTION COEFFICIENT DIJ FOR 
VAPIJ BASED ON THE EDGE DATA 



VAPIJ VAPIJ * DIJ + VAPIJ 



CALCULATE THE IMPROVEMENT AMOUNT VRPIJ 



NO 




SET THE SELECTION-STANDARD VALUE VTC 



FIND THE VALUE OF THE PIXEL PIJ IN THE ENHANCED 
IMAGE FROM THE IMPROVEMENT AMOUNT BASED ON THE 
SELECTION-STANDARD VALUE 




END GENERATION OF THE ENHANCED IMAGE ^ 
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FIG. 60 




GENERATION OF THE ENHANCED IMAGE 










r 



INITIALIZE THE POSITION OF THE OBJECT PIXEL PIJ 



SELECT COMPARISON PIXELS FROM THE AREA 
THAT SURROUNDS PIXEL PIJ 



t 

CALCULATE THE AVERAGE VALUE OF THE PIXELS IN THE 
AREA SURROUNDING THE OBJECT PIXEL 



t 

CALCULATE THE IMPROVEMENT AMOUNT VRPIJ 



t 

CALCULATE THE WEIGHTED AVERAGE VALUE OF THE ABSOLUTE 
VALUES OF THE DIFFERENCE AMOUNTS BETWEEN THE BRIGHTNESS 
OF THE OBJECT PIXEL AND THE COMPARISON PIXELS 



CALCULATE THE ENHANCEMENT COMPONENT VBRPIJ 



VRPIJ ^ VRPIJ + VBRPIJ 




SET THE SELECTION-STANDARD VALUE VTC 



t 

FIND THE VALUE OF THE PIXEL PIJ IN THE ENHANCED IMAGE FROM 
THE IMPROVEMENT AMOUNT BASED ON THE SELECTION-STANDARD VALUE 




END GENERATION OF THE ENHANCED IMAGE ^ 
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FIG. 65 



GENERATION OF THE ENHANCED IMAGE 



INITIALIZE THE POSITION OF THE OBJECT PIXEL PIJ 



SELECT COMPARISON PIXELS FROM THE AREA 
SURROUNDING THE OBJECT PIXEL PIJ 

i 

CALCULATE THE AVERAGE VALUE OF THE BRIGHTNESS OF 

THE PIXELS IN THE AREA SURROUNDING THE OBJECT PIXEL 



CALCULATE THE IMPROVEMENT AMOUNT 
YRPIJ FOR THE BRIGHTNESS 




SET THE SELECTION-STANDARD VALUE YTC 



t 

FIND THE BRIGHTNESS OF THE PIXEL PIJ IN THE 
ENHANCED IMAGE FROM THE IMPROVEMENT AMOUNT BASED ON 
THE SELECTION-STANDARD VALUE 




YES 



END GENERATION OF THE ENHANCED IMAGE ) 
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IG.68 







POST-PROCESSING 






1 


f 



INITIALIZE THE POSITION OF THE OBJECT PIXEL PIJ 



CALCULATE THE BRIGHTNESS YIJ AND COLOR DIFFERENCES 
CRN, CBIJ OF THE OBJECT PIXEL PIJ IN THE INPUT IMAGE 



CALCULATE THE RATIO OF THE BRIGHTNESS OF 
THE INPUT IMAGE YIJ AND THE BRIGHTNESS OF 
THE COMBINED IMAGE WYIJ, RATION = WYIJ/YIJ 



MULTIPLY THE COLOR DIFFERENCES CRN AND CBIJ OF THE 
INPUT IMAGE BY THE RATION. AND GENERATE THE COLOR 
DIFFERENCES WCRIJ AND WCBIJ OF THE COMBINED IMAGE 



t 

DETERMINE WHETHER OR NOT THE COLOR DIFFERENCES 
WCRIJ AND WCBIJ ARE SATURATED, AND CORRECT THE 
RATIO RATION BASED ON THE SATURATED ELEMENTS 



CALCULATE THE CORRECTED COLOR DIFFERENCES DWCRIJ 
AND DWCBIJ OF THE OBJECT PIXEL IN THE COMBINED 
IMAGE BASED ON THE CORRECTED RATIO RATION 



CALCULATE THE PIXEL VALUE VWPIJ OF THE OBJECT 
PIXEL PIJ IN THE COMBINED IMAGE 




YES 



